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This inuention relates to an apparatus and method for sizing and shaping 
paperboard tubes, more particularly to an apparatus and method for 
farming tubes useful for positioning heat sources inside smoking articles. 
Such tubes are preferably coated with a thin layer of aluminum foil. The 
apparatus is capable of cutting tubes of small dimensions to specified 
narrow tolerances and forming the ends of the tubes without damaging 
the aluminum liner. 
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TUBE CUTTING AND FORMING APPARATUS 


Background of the Invention 


This invention relates to an apparatus and 
5 method for sizing and shaping paperboard tubes. 

More particularly this invention relates to an 
apparatus and method for forming tubes useful for 
positioning heat sources inside a smoking article 
such as described in co-pending application serial 
10 number 07/223,153. These so-called "generator tubes" 
typically are standard paperboard tubes and are about 
17 millimeters long, about 7 millimeters in diameter 
with a wall thickness of about 0.5 millimeters. Such 
tubes are preferably coated with a thin layer of 
15 aluminum foil. 

Devices ex:!, si: for cutting tubular members 
or for forming the ends of tubular members or for 
cutting and forming tubular members. However, these 
devices are not entirely satisfory for cutting and 
20 forming tubular members of small dimensions as are 

required for use as "generator tubes." These devices 
are not capable of cutting the aluminum lined tubes 
to satisfactory narrow tolerances. Moreover such 
devices are not capable of forming the ends of the 
25 tube to the desired shape without destroying the 
thin inner and outer lining of aluminum foil. 

Finally, such devices are not capable of operating 


2020052345 


Source: https://www.industrydocuments.ucsf.edu/docs/gtgm0000 


2020052345 




- 2 - 



i 


i 

i 




t 


2()fo052346 

i 

) 


at sufficiently high speeds for the efficient and 
economical production of large quantities of cut and 
formed tubular members. 

In view of the foregoing, it would be 
5 desirable to provide a tube cutting and forming 

apparatus that is capable of cutting tubular members 
of small dimensions to specified narrow tolerances. 

It would also be desirable to provide a 
tube cutting and forming apparatus that is capable 
10 of forming the ends of a tubular member lined with a 
thin inner and outer layer of aluminum' foil without 
destroying the lining of aluminum. 

It would still further be desirable to 
provide a tube cutting and forming apparatus that is 
15 capable of operating at high speeds to provide large 
quantities of cut and formed tubular members. 

Summary of the Invention 

It is therefore an object of this invention 
to provide a tube cutting and forming apparatus that 
20 is capable of cutting tubular members of small dimen¬ 
sions to specified narrow tolerances. 

It is another object of this invention to 
provide a tube cutting and forming apparatus that is 
capable of forming the ends of a tubular member lined 
25 with a thin inner and outer layer of aluminum foil 
without destroying the lining of aluminum. 

It is still another object of this invention 
to provide a tube cutting and forming apparatus that 
is capable of operating at high speeds to provide 
30 large quantities of cut and formed tubular members. 

In accordance with the invention, there is 
provided an apparatus comprising a plurality of fluted 
drums to hold paperboard tubes during cutting and 
forming operations and to properly align and transport 
35 the tribes from one operation to the next. Initially 
the tubes are transferred from a hopper by a feed 
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drum to a cutting drum where the ends of the tube 
are cut off and the tube is then cut in half. The 
cut tubes are then transferred onto a grade drum 
which picks up the tubes one at a time from the 
5 cutting drum so that only one tube is located in 
each flute of the grade drum. Next the tubes are 
transferred onto an align drum. The grade drum and 
align drum have guides to properly align the tubes 
in each flute of the align drum. The tubes are then 
10 transferred to a first die drum which partially rolls 
back the ends of the tube. A second die drum then 
completely rolls back the ends of the tube. Dies 
associated with each end of each flute of each die 
drum slide toward the ends of the tube by means of a 
15 cam mechanism to roll back the ends of the tube. 

The final operation is to cut the formed : tube in 
half. 

Brief Description of the Drawings 

The above and other objects and advantages 
20 1 of the present invention will be apparent upon con¬ 
sideration of the following detailed description, 
taken in conjunction with the accompanying drawings, 
in which like reference characters refer to like 
parts throughout, and in which: 

25 FIG. 1 is a schematic front elevation view 

of the apparatus of this invention; 

FIG. 2 is a cross section of the die drum 
of this invention taken along line 2-2 of FIG. 1 
with the align drum deleted for clarity; 

30 FIG. 3 is an enlarged cross-sectional view 

of a die used in the first die drum of FIG. 2; and 

FIG. 4 is an enlarged cross-sectional view 
of another die used in the second die drum of FIG. 2. 


i 
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Detailed Description 

The tubes provided to the apparatus of the 
invention are typically about 85 to about 90 milli¬ 
meters in length and about 7 millimeters in diameter. 

5 They are standard laminated paperboard having a thin 
inner and outer layer of aluminum foil. 

The tubes to be shaped and cut are stored 
in the hopper 1 for delivery to the apparatus of the 
invention where various cutting, aligning and forming 
10 operations are performed on the tubes. These tubes 
are picked up from the hopper via a feed drum 10. 

Feed drum 10 is a fluted rotary drum preferably about 
12 inches in diameter and preferably having 48 flutes. 
The flutes are sized to hold only one tube therein. 

15 Feed drum 10 is fitted with a standard vacuum valve 
mount allowing the vacuum to operate within feed 
drum 10. Each flute of feed drum 10 is provided 
with one or more air flow passages through which the 
vacuum may operate. In this way, each tube is held 
20 securely in place by means of the vacuum. 

Feed drum 10 preferably rotates clockwise 
at about 26 rpm. The tubes are thus carried around 
feed drum 10 and are transferred to cut drum 20 which 
preferably rotates counter clockwise. Cut drum 20 
25 is preferably positioned about 9.5 inches from feed 
drum 10 center to center. Cut drum 20 is preferably 
about 7 inches in diameter preferably having 28 
flutes. Again each flute is sized to hold only one 
tube. Cut drum 20 is also fitted with a standard 
30 vacuum valve mount which is in fluid communication 

with air flow passages in each of the flutes to hold 
each tube in the flutes of cut drum 20. 

Two sets of standard rotary knives 21 and 
22 are preferably used in connection with cut drum 
35 20 to cut the tubes in the flutes. Each knife engages 

cut drum 20 and extends into cut drum 20 at least a 
distance equal to the depth of each flute through an 
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annular ring around cut drum 20. This arrangement 
ensures a clean cut through the entire diameter of 
each tube. 

First rotary knife 21 is preferably aligned 
5 to cut each tube in half. The center of first rotary 

knife 21 is preferably located on the same horizontal 

axis as the center of cut drum 20 and is preferably 

about 4 inches in diameter. First rotary knife 21 
also preferably rotates at about 1000 rpm. 

10 Preferably a second set of rotary knives 22 

is employed after first rotary knife 21 and is 
aligned to cut off the outside ends of the tube that 
have just been cut in half by first rotary knife 21. 
This is desirable in order to present a tube cut to 
15 precise tolerances for forming as described herein¬ 
after. 

The center of second set of rotary 
knives 22 is preferably located on the same side of 
cut drum 20 as first rotary knife 21 and on a line 
20 extending from the center of cut drum 20 that is 

about 45 degrees below the horizontal. Each of these 
rotary knives is preferably about 4 inches in diameter 
and preferably rotates at about 1000 rpm. Of course 
the knives could be arranged to first cut off the 
25 ends of the tube and then cut the tube in half. 

A guide means may be placed along the side 
of cut drum 20 where the two sets of rotary drums 
are located. In one embodiment, the guide means is 
comprised of two metal plates. Each metal plate 
30 extends around about one half of the circumference 

of cut drum 20. One end of each metal plate extends 
into the area where feed drum 10 and cut drum 20 are 
closest together. Feed drum 10 has at least one 
annular space ring extending around its circumference. 
35 The annular space ring extends at least to the depth 
of the lowest point of each of the flutes on feed 
drum 10 but does not interfere with the air flow 
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passages of the flutes. With this arrangement, one 
end of one of the metal plates can extend into the 
annular space ring to facilitate the removal of the 
tubes from feed drum 10 and transfer the tubes onto 
5 cut drum 20. Thus, as the tubes travel with rotating 
feed drum 10 toward cut drum 20 the tubes will come 
in contact with the metal plate extending into the 
annular space ring and will be urged out of the flutes 
of feed drum 10 and into the flutes of cut drum 20. 

10 Each metal plate, in addition to the vacuum employed, 
then serves to hold the tubes in the flutes of cut 
drum 20. Each metal plate should be arranged along 
the width of cut drum 20 so as not to interfere with 
the two sets of rotary knives while still holding 
15 the tubes in place on cut drum 20. 

In an alternative and preferred embodi¬ 
ment, two belts 23 are preferably used as guide means. 
Each belt 23 travels around a portion of the circum¬ 
ference of feed drum 10 in annular spaces provided 
20 around the circumference of feed drum 10. These 

annular spaces extend at least to the lowest point 
of each flute on feed drum 10. At about the point 
where feed drum 10 and cut drum 20 are the closest 
together, each belt 23 travels from feed drum 10 
25 around cut drum 20 adjacent to where rotary knives 
21 and 22 are located. This arrangement causes the 
tubes to be lifted from the flutes of feed drum 10 
and transferred into the flutes of cut drum 20. 

Belts 23 then serve to aid the vacuum in holding the 
30 tubes in the flutes of cut drum 20, while the tubes 
are being cut. Each belt 23 should be close enough 
to cut drum 20 to hold the tubes in the flutes of 
cut drum 20 while the tubes are being cut. Belts 23 
should also be arranged so that each belt 23 holds 
35 one half of the tube after the tube is cut. Prefer¬ 
ably belts 23 travel at a speed equal to the surface 
speed of the tubes in the cut drum 20. 
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The air flow passages of each flute of cut 
drum 20 are arranged to be in fluid communication 
with each half of the tube but not with the ends of 
the tube that have been cut off. This allows the 
5 ends of the tube that have been cut to fall away 
while the remaining halves stay securely in the 
flutes. Alternatively, plates 24 may be aligned to 
contact the ends of the tube that have been cut to 
remove the cut ends from the flutes. 

10 After cut drum 20, the next operation is 

for the tube halves to be aligned before they are 
transferred onto die drums 40 and 50. Alignment may 
be achieved by one or more align drums. The align 
drums again are preferably fitted with standard vacuum 
15 valve mounts which are in fluid communication with 

air flow passages in the flutes to hold each tube in 
each flute by means of a vacuum suction. Again, 
each flute is sized to hold only one tube therein. 

In the preferred embodiment, two such align drums 30 
20 and 35 are used. However one drum or more than two 
drums could also be used. 

The first align drum is a grade drum 30 
which preferably rotates in a clockwise direction. 
Grade drum 30 picks up each half of the cut tube one 
25 at a time so that there is only one tube, now about 
one half of the length of the tubes supplied from 
hopper 1, in each flute. In order to do this, grade 
drum 30 rotates faster than cut drum 20. Preferably 
grade drum 30 rotates twice as fast as cut drum 20, 

30 i.e., at about 100 rpm. Grade drum 30 is also prefer¬ 

ably about 5 1/2 inches in diameter and preferably 
has 24 flutes. A removal means 28 is preferably 
located adjacent to the point where grade drum 30 
and cut drum 20 are closest together. Removal means 
35 28 extends to cut drum 20 and into an annular space 

extending around the circumference of cut drum 20 
and at least to the lowest point of each flute on 
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cut drum 20. This allows removal means 28 to urge 
the tube away from the flutes of cut drum 20 and 
into a flute on grade drum 30. The prongs that are 
used by removal means 28 to remove the tubes from 
5 the flutes of cut drum 20 are preferably oriented so 
that one prong engages one half of the cut tube before 
the second prong engages the other half of the cut 
tube. In this way, one half of the cut tube will be 
removed from the flute of cut drum 20 before the 
10 other half of the cut tube. Also, rotating grade 
drum 30 faster than cut drum 20 ensures that each 
half of the cut tube will be transferred to a separate 
flute in grade drum 30. Grade drum 30 is preferably a 
saw tooth drum which further facilitates the transfer 
15 of the tubes from cut drum 20 to grade drum 30. 

Guide means 31 may be comprised of two 
plates positioned adjacent to grade drum 30. The 
plates are not parallel and are placed ; so that they 
are angled toward each other in the direction of 
20 rotation of grade drum 30. The preferred angle is 
about 5 degrees. The plates extend far enough 
toward grade drum 30 so that the tubes located in 
the flutes of grade drum 30 will contact the plates. 
The tubes will thus be urged into alignment one 
25 behind the other from one flute to the next. If one 
align drum is used, guide means 31 should ensure 
that the tubes are all properly aligned after they 
engage the plates. Also, if one align drum is used, 
it should have a large enough diameter to ensure 
30 that the angle of the plates is not too steep. If 
the angle is too steep, the plates could knock the 
tubes off of the align drum instead of properly 
aligning the tubes. If more than one align drum is 
used, then it is necessary that the tubes be properly 
35 aligned after engagement with the plates of the last 
align drum. 
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; In the preferred embodiment, the tubes are 

transferred to a second align drum 35 after passing 
through the plates of guide means 31 associated with 
grade drum 30. Align drum 35 is preferably about 
5 6 inches in diameter, preferably has 24 flutes and 

preferably rotates at about 100 rpm. Align drum 35 
is also preferably located on the same horizontal 
axis as grade drum 30 as shown in FIG. 1. Grade 
drum 30 and align drum 35 are preferably about 
10 6 inches apart center to center. A removing means 

34 is located adjacent to where grade drum 30 and 
align drum 35 are closest together. Removing means 
34 preferably has two prongs extending into annular 
spaces extending around the circumference of grade 
15 drum 30 and at least to the lowest point of each of 
the flutes of grade drum' 30. These prongs are used 
to remove the tubes from the flutes of grade drum 30 ■ 
and transfer them into the flutes of align drum 35. 
Align drum 35 preferably rotates counter clockwise. 

20 Guide means 37 comprising two plates are 

positioned adjacent to align drum 35. These plates 
are not parallel and are placed so> that they are 
angled toward each other in the direction of the 
rotation of align drum 35. The preferred angle is 
25 about 5 degrees. These plates are positioned close 

enough to align drum 35 so that the tubes will engage 
with these plates. The tubes will thus be urged 
into alignment one behind the other from one flute 
to the next. 

30 Once the tubes are properly aligned they 

are then transferred onto at least one die drum. 

One or more die drums can be used to fold back the 
ends of the tube. The portion of the tube that is 
folded back serves to hold the heat source in place 
, 35 in a smoking article that uses a heat source and an 

j aerosol generator such as described in co-pending 

\ application serial no. 07/223,153. Preferably the 

I 
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ends of the tubes are folded back in two operations 
performed on two separate die drums. 

In the preferred embodiment two die drums 
are used. The die drums are rotating fluted drums. 

5 Again the flutes are sized to hold only one tube. 

The first die drum 40 preferably rotates clockwise. 
First die drum 40 has a standard vacuum valve mount 
which is in fluid communication with air flow passages 
in the flutes of first die drum 40. The tubes are 
10 transferred onto first die drum 40 from align drum 
35 by ensuring that the vacuum on align drum 35 is 
not exerted on the tubes at the point of transfer to 
first die drum 40. This is accomplished by not having 
the vacuum in align drum 35 in fluid communication 
15 with the flutes that move past the point where the 

tubes are transferred to first die drum 40. In this 
manner, the vacuum of first die drum 40 will pull 
the tubes from align drum 35 into the flutes of first 
die drum 40. 

20 First die drum 40 preferably has 42 flutes 

and rotates at about 60 rpm. First die drum 40 also 
is preferably about 102 inches in diameter and about 
8.25 inches from align drum 35 center to center. 

The center of first die drum 40 is preferably located 
25 on a line extending from the center of align, drum 35 
about 25 degrees to the right of vertical as shown 
in FIG. 1. 

On both sides of first die drum 40, there 
are cams 41 and 42 and preferably 42 dies connected 
30 to followers 44 that engage cams 41 and 42. 

Followers 44 and associated dies 43 rotate with first 
die drum 40 but cams 41 and 42 do not. As shown in 
FIG. 2, cams 41 and 42 are shaped to provide a path 
for followers 44 to move toward the center of the 
35 flute and then back to the outside of the flute. 

Thus, as first die drum 40 rotates, followers 44 
follow the path provided by cams 41 and 42 causing 
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dies 43 on opposite sides of first die drum 40 to 
move toward each other and then away from each other. 
Cams 41 and 42 should be arranged so that followers 
44 and associated dies 43 are farthest apart at the 
5 point where the tubes are transferred from align 
drum 35 onto first die drum 40. 

Belts (not shown) or other means to hold 
the tubes in the flutes of first die drum 40 are 
preferably used in conjunction with the vacuum. The 
10 belts preferably extend only over the center of the 
tubes in the area where the tubes are subjected to 
the force of dies 43. This ensures that the tubes 
are held tightly in the flutes so the tubes remain 
properly aligned when dies 43 fold back the ends of 
15 the tubes. The belts also prevent the tubes from 

sticking in one of the dies once the forming operation 
is complete. 

Die 43 used in first die drum 40 preferably 
has a configuration as shown in FIG. 3. Die 43 is 
20 shaped to partially roll back the edges of the tube. 
The specific dimensions for the first die will vary 
depending upon the size of the tube to be shaped. 

For the tube formed with the apparatus of this inven¬ 
tion die 43 should roll the ends of the tube to about 
25 a 0.062 inch radius bend. This slight rolling will 

facilitate the complete turning of the ends on second 
die drum 50. By rolling back the ends of the tube 
in two separate operations the integrity of the tube 
is maintained and there is no danger that the tube 
30 or aluminum foil lining will be destroyed by the 

rolling operation. The entrance to the die should 
also be flaired outwardly at about 30 degrees for 
ease of insertion of the tube. 

After the tubes are subjected to this 
35 initial rolling operation, the tubes are then trans¬ 
ferred to second die drum 50. A transfer drum 48 is 
used to carry the tubes from first die drum 40 to 
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second die drum 50. Transfer drum 48 is a rotating 
fluted drum having flutes sized to fit only one tube. 
Transfer drum 48 preferably rotates counter clockwise 
and preferably travels at about 100 rpm>. It prefer- 
5 ably has 24 flutes and preferably is about 6 inches 
in diameter. Transfer drum 48 is also equiped with 
a standard vacuum valve mount which is in fluid com¬ 
munication with air flow passages formed in the flutes 
of transfer drum 48 to hold the tubes in the flutes. 

10 The transfer of the tubes from first die drum 40 to 
transfer drum 48 is accomplished by ensuring that 
the vacuum in first die drum 40 is not exerted in 
the flutes of first die drum 40 that move past the 
point where the tubes are transferred to transfer 
15 drum 48. Thus, the vacuum! of transfer drum 48 pulls 
the tubes from first die drum 40 into the flutes of 
transfer drum 48. 

As transfer drum 48 rotates it transfers 
the tubes to second die drum 50. This transfer is 
20 accomplished by synchronizing the effect of the 

vacuum of transfer drum 48 and second die drum 50 as 
described in connection with the transfer of tubes 
from align drum 35 to first die drum 40 and from 
first die drum 40 to transfer drum 48. 

25 Second die drum 50 is identical in opera¬ 

tion to first die drum 40 but for the shape of the 
die used. Thus the cams on second die drum 50 should 
be arranged so that the dies are the farthest apart 
at the point where the tubes are transferred to second 
30 die drum 50. Belts (not shown) preferably extend 
over the center of the tubes in the area where the 
dies are pressed against the ends of the tubes. This 
helps hold the tubes in the flutes of second die 
drum 50 in conjunction with the vacuum. 
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The die 51 used in second die dirum 50 has 
an annular space into which the partially rolled 
tube is inserted. The bottom of this annular space 
has a radius of curvature of between about 0.017 
5 inches and about 0.025 inches so that the inner wall 
of the annular space is at an angle of about 25 
degrees from the outer wall. This configuration 
ensures that the ends of the tube are rolled back to 
a point where a carbon heat source can be inserted 
10 and held in place by the folded back ends of the 

tube. The depth of the annular space can be varied 
depending on the length of the tube and the length 
of the folded back ends desired. Also, the entrance 
to this annular space should be flared outwardly at 
15 about 30 degrees to allow for easy insertion of the 
tube. 

The force at which the dies fold over the 
ends of the tube should be less than the force it 
takes to destroy the integrity of the tube. If the 
20 forming force is larger the tube will be destroyed 
by the forming process. One means of reducing the 
force at which the dies must push against the ends 
of the tube to be formed is to weaken that end of 
the tube. This can be done by scoring the end of 
25 the tube in a direction parallel to the longitudinal 
axis of the tube for the length of the tube that is 
to be folded back. In order to achieve this effect, 
a serrated ring can be placed along the inner wall 
of die 43 used on first die drum 40. Alternatively 
30 the inner wall of dies 43 used in connection with 
first die drum 40 can be formed with serrations. 

The serrations should be sharp in order to score the 
tube along the desired length. Of course, another 
die drum that would score the ends of the tube could 
35 be added before first die drum 40. 

After the final forming operation the tubes 
are transferred onto a second cut drum 60 to cut the 
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formed tubes in half. Second cut drum 60 is a 
rotating fluted drum having flutes sized to hold 
only one tube. Preferably second cut drum 60 is 
about 8.75 inches from second die drum 50 center to 
5 center and the center of second cut drum 50 is posi¬ 
tioned on a line extending from the center of second 
die drum 50 about 15 degrees to the right of the 
vertical as shown in FIG. 1. Second cut drum 60 is 
preferably about 7 inches in diameter with 28 flutes. 
10 Second cut drum 60 preferably rotates at about 90 rpm. 

Second cut drum' 60 is equipped with a 
standard vacuum valve mount. This vacuum valve mount 
is in fluid communication with air flow passages 
formed in each flute to hold the tubes in the flutes 
15 by means of the vacuum. Transfer between the drums 

is accomplished, as described before, by synchronizing 
the effect of the vacuum at the point where the tubes 
are transferred from second die drum 50 to second 
cut drum 60. 

20 A standard rotary knife 61 is associated 

with second cut drum 60. To ensure a clean cut 
through the entire tube, rotary knife 61 extends 
into an annular space extending around the circum¬ 
ference of second cut drum 60 and at least to the 
25 lowest point of the flutes of second cut drum 60. 

Rotary knife 61 is preferably positioned about 5.125 
inches from second cut drum 60 center to center and 
is preferably about 4 inches in diameter. Rotary 
knife 61 preferably rotates at about 1500 rpm. 

30 Holding means such as guide plates (not 

shown) extend around second cut drum 60 at least 
through the point where rotary knife 61 engages the 
tubes. This close proximity helps to hold the tubes 
in place during the cutting operation to ensure an 
35 accurate cut. Alternatively and preferably belt 

means 65 is used as the holding means. These belts. 
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one on each side of knife 61, extend around cut drum 
60 only in the area where knife 61 cuts the tube. 

This helps to hold the tubes during the cutting opera¬ 
tion without interfering with other parts of the 
5 apparatus. 

Finally a removal means 66 is provided to 
remove the tubes from second cut drum 60. Prongs 
associated with removal means 66 extend into annular 
spaces extending around the circumference of second 
10 cut drum 60 at least to the lowest point of the 

flutes. In this way, the prongs will urge the cut 
tubes out of the flutes as second cut drum 60 rotates 
past removal means 66. 

Thus it can be seen that a tube cutting 
15 and forming apparatus is provided that cuts the tubes 
to specified narrow tolerances, forms the ends of 
the tube without destroying the aluminum lining and ‘ 
operates at high speeds. One skilled in the art 
will appreciate that the present invention can be 
20 practiced by other than the described embodiments, 

which are presented for purposes of illustration and 
not of limitation, and the present invention is 
limited only by the claims which follow. 
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WHAT IS CLAIMED IS: 

1. An apparatus for cutting and subse¬ 
quently forming the ends of a tube, comprising: 

transferring means for transferring 
said tubes to be cut and formed from a hopper means 
5 to a first cutting operation; 

first cutting means adjacent to said 
transferring means for receiving said tubes from 
said transferring means and for cutting said tubes; 

aligning means adjacent to said first 
10 cutting means for receiving portions of said cut 

tubes from said first cutting means and for aligning 
said portions of said cut tubes in a particular 
orientation; 

forming means adjacent to said aligning 
15 means for receiving said portions of said cut tubes 
from said aligning means for forming the ends of 
said portions of said cut tubes; and 

second cutting means adjacent to said 
forming means for receiving said portions of said 
20 cut tubes from said aligning means for again cutting 
said portions of said cut tubes. 

2. The apparatus of claim 1 wherein said 
transferring means is a rotating fluted drum having 
at least one belt extending around a portion of the 
circumference of said rotating fluted drum and located 

5 above the lowest point of the flutes at about the 

point where said tubes are transferred to said first 
cutting means to facilitate the removal of said tubes 
from said transferring means to said cutting means. 

3. The apparatus of claim 2 wherein said 
first cutting means comprises a second rotating fluted 
drum for carrying said tubes past at least one 
rotating knife. 
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] 4. The apparatus of claim 3 wherein said 

at least one belt further extends around a portion 
of the circumference of said second rotating fluted 
• drum for holding said tubes securely in the flutes 

5 of said second rotating fluted drum as said tubes 
travel past said at least one rotating knife. 

5. The apparatus of claim 4 wherein said 
aligning means comprises a third rotating fluted 
drum for receiving each of said cut tubes from said 
second rotating fluted drum wherein only one portion 

5 of said cut tubes is received in each flute of said 
third rotating fluted drum. 

6. The apparatus of claim 5 wherein said 
aligning means further comprises guide means asso¬ 
ciated with said third rotating fluted drum for urging 
said portions of said cut tubes into a desired 

5 alignment. 

7. The apparatus of claim 6 wherein said 
aligning means further comprises a fourth rotating 
fluted drum having guide me an s associated therewith 
for urging said portions of said cut tubes into a 

5 desired alignment. 

8. The apparatus of claim 7 wherein 
said forming means comprises a fifth rotating fluted 
drum having die means associated therewith for 
rolling back the ends of said portions of said cut 

5 tubes. 

9. The apparatus of claim 8 wherein said 

; die means has one die associated with each end of 

l 
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each flute of said fifth rotating fluted drum that 
are alternately urged toward the center of each of 

5 said flutes to contact and form the ends of said 

portions of said cut tubes and then back toward the 
end of said flutes out of engagement with said tubes. 

10. The apparatus of claim 9 further com¬ 
prising a second belt means extending over a portion 
of the circumference of said fifth rotating fluted 
drum to hold said cut tubes in the flutes of said 

5 fifth rotating fluted drum. 

11. The apparatus of claim 8 wherein said 
forming means further comprises a sixth rotating 
fluted drum having die means associated therewith, 
wherein a first die means associated with each flute 

5 of said fifth rotating fluted drum partially rolls 
back the ends of said portions of said cut tubes and 
a second die means associated with each flute of 
said; sixth rotating fluted drum completely rolls 
back the ends of said tubes. 


12. The apparatus of claim 11 further 
comprising a third belt means extending over a portion 
of the circumference of said sixth rotating fluted 
drum to hold said cut tubes in the flutes of said 

5 sixth rotating fluted drum. 

13. The apparatus of claim 11 wherein 

said second cutting means comprises a seventh rotating 
fluted drum for carrying said portions of said cut 
tubes past at least one rotating knife. 

14. The apparatus of claim 13 further 
comprising a fourth belt means extending over a por¬ 
tion of the circumference of said seventh rotating 
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fluted drum to hold said cut tubes in the flutes of 
5 said seventh rotating fluted drum. 

15. The apparatus of claim lil wherein 
said first die means engages the ends of each portion 
of said cut tubes to form about a 0.062 inch radius 
of curvature for the ends of each portion of said 

5 cut tubes and said second die means engages the 
partially formed ends of each portion of said cut 
tubes to form between about a 0.017 inch and about a 
0.025 inch radius of curvature for the ends of each 
portion of said cut tubes. 

16. An apparatus for forming: the ends of 
a tube, comprising: 

a first rotating fluted drum having a 
first die associated with each end of each flute of " 
5 said first rotating fluted drum that is alternately 
urged toward the center of each flute of said first 
rotating fluted drum and then back toward the end of 
each flute of said first rotating fluted drum wherein 
said die engages the ends of said tubes to form about 
10 a 0.062 inch radius of curvature for the ends of 
said tubes; 

a second rotating fluted drum having 
a second die associated with each end of each flute 
of said second rotating fluted drum that is alter- 
15 nately urged toward the center of each flute of said 
second rotating fluted drum and then back toward the 
end of each flute of said second rotating fluted 
drum wherein said second die engages the partially 
formed ends of said tubes to form between about a 
20 0.017 inch and about a 0.025 inch radius of curvature 

for the ends of said tubes; and 

a transferring means for transferring 
said tubes from said first rotating fluted drum to 
said second rotating fluted drum and wherein said 


363 


Source: https://www.industrydocuments.ucsf.edu/docs/gtgmOOOO 


2020052363 



- 20 - 


i 

i 




25 transferring means is located between said first 

rotating fluted drum' and said second rotating fluted 
drum. 

17. An apparatus for forming the ends of 
a tube comprising: 

a first rotating fluted drum having a 
first die associated with each end of each flute of 
5 said first rotating fluted drum that is alternately 
urged toward the center of each flute of said first 
rotating fluted drum and then back toward the end of 
each flute of said first rotating fluted drum to 
partially roll back the ends of said tubes; 

10 a second rotating fluted drum having 

a second die associated with each end of each flute 
of said second rotating fluted drum that is alter¬ 
nately urged toward the center of each flute of said- 
second rotating fluted drum and then back toward the 
15 end of each flute of said second rotating fluted 

drum to completely roll back the ends of said tubes; 
and 

a transferring means for transferring 
said tubes from said first rotating fluted drum to 
20 said second rotating fluted drum and wherein said 
transferring means is located between said first 
rotating fluted drum and said second rotating fluted 
drum. 

18. The apparatus of claim 1 wherein said 
forming means comprises: 

a first rotating fluted drum having a 
first die associated with each end of each flute of 
5 said first rotating fluted drum that is alternately 
urged toward the center of each flute of said first 
rotating fluted drum and then back toward the end of 
each flute of said first rotating fluted drum to 
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partially roll back the ends of said portions of 
10 said cut tubes; 

a second rotating fluted drum having 
a second die associated with each end of each flute 
of said second rotating fluted drum that is alter¬ 
nately urged toward the center of each flute of said 
15 second rotating fluted drum and then back toward the 
end of each flute of said second rotating fluted 
drum to completely roll back the ends of said portions 
of said cut tubes; and 

a transferring means for transferring 
20 said portions of said cut portions of said cut tubes 
from said first rotating fluted drum to said second 
rotating fluted drum and wherein said transferring 
means is located between said first rotating fluted 
drum and said second rotating fluted drum. 

19. The apparatus of claim 18 wherein 
said first die engages the ends of said portions of 
said cut tubes to form about a 0.062 inch radius of 
curvature for the ends of said portion of said cut 

5 tubes. 

20. The apparatus of either of claims 18 
or 19 wherein said second die engages the ends of 
the partially formed ends of said portions of said 
cut tubes to form between about a 0.017 inch and 

5 about a 0.025 radius of cuvature for the ends of 
said portions of said cut tubes. 
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ABSTRACT 


An apparatus for cutting and forming tubular 
members is disclosed. The tubular members are carried 
by a plurality of fluted drums from one operation to 
5 the next. The tubular members are cut to the desired 
size by a plurality of rotating circular knives. 

The ends of the tubular members are then formed by 
one or more dies that are caused to move into contact 
with the ends of the tubular members. 
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A S S I g N M E N T 


WHEREAS, we, Jack C. Wheless, Billy J. Keen, 
Jr., and Renzer R. Ritt, Sr. respectively residing and 
having post office addresses at 


REDACTED 


REDACTED 


have made an invention in: 


TUBE CUTTING AND FORMING APPARATUS 

and are about to make application for United States 
Letters Patent therefor, the same being executed by us on 
even date or dates herewith; and — 

WHEREAS, PHILIP MORRIS INCORPORATED, a corpora¬ 
tion organized and existing under the laws of the State of 
Virginia and having an office and place of business at 
120 Park Avenue, New York, New York 10017, is desirous of • 
acquiring the entire interest in said invention for the 
united States, in said United States patent application, 
and in any United States Letters Patent which may issue 
thereon; and 

WHEREAS, PHILIP MORRIS PRODUCTS INC., a corpora¬ 
tion organized and existing under the laws of the State of 
Virginia and ; having an office and place of business at 
3601 Commerce Road, Richmond, Virginia 23234, is desirous 
of acquiring the entire interest in said invention outside 
of the United States, in any foreign patent applications, 
and in any foreign Letters Patent which may issue thereon; 

NOW, THEREFORE, be it known that for and in con¬ 
sideration of the sum of One Dollar ($1,000 to each of us 
paid and other good and valuable consideration, the receipt 
and sufficiency of which is hereby acknowledged; 

1. We do' hereby sell, assign and transfer unto 
the said PHILIP MORRIS INCORPORATED, its successors, assigns 
and legal representatives, all right, title and interest 
in and to said invention and any improvements thereon for. 
the United States, and in and to said United States patent 
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application, including any continuations and divisions 
thereof, and any substitute applications therefor and all 
right, title and interest in and to any United States 
patent which may issue thereon and any reissues of the 
same; and we hereby authorize and request competent 
authorities to grant and issue any and all patents on said 
invention in the United States to the said PHILIP MORRIS 
INCORPORATED as the assignee of the entire United States 
interest therein. 

2. We do hereby sell, assign, and transfer 
unto the said PHILIP MORRIS PRODUCTS INC., its successors, 
assigns and legal representatives, all right, title and 
interest in and to said invention and any improvements 
thereon for all foreign countries, including the right to 
claim priority under the International Convention based- on 
said United States patent application, and all right, 
title and interest in and to every foreign patent applica¬ 
tion filed or to be filed on said invention in any foreign 
country, including renewals, revivals, continuations and 
divisions thereof, and any substitute applications therefor, 
and any and all patents which may issue thereon, and any 
reissues and extensions of the same; and we hereby authorize 
and request competent authorities to grant and issue any 
and all patents on said invention in any foreign country 
to the said PHILIP MORRIS PRODUCTS INC. as the assignee of 
the entire foreign interest therein. 

We further agree to execute upon request of the 
assignees such additional documents, if any, as are neces¬ 
sary and proper to secure patent protection on- said inven¬ 
tion throughout all countries of the world, and to other¬ 
wise give full effect to and perfect the rights of the 
assignees under this Assignment. 

IN TESTIMONY THEREOF, we have hereunto signed 
our names and affixed our seals on- the date or dates 
indicated hereinafter: 
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hjju LL-j. 

Z' (Datfe) 


JLl C. CdkMm-' 

Jack c7 wheless 


STATE OF VIRGINIA )« 

ss* : 

CITY OF RICHMOND ) 


On this // day of , 1989, 

appeared before me in person the abo^p-na^cf Jack C. Wheless 
and acknowledged the above to be his '^signature and that he 
signed, sealed and delivered' the above instrument as his 
voluntary act and deed, and for the uses and purposes 
therein- set forth. 


(Notarial seal) 


7/20 [ b 9 

' (Date) 



Notary Public 


jmmission Expires: 




STATE OF VIRGINIA ) 

: ss.: 

CITY OF RICHMOND ) 


On this day of _, 1989, 

appeared before me in person the ab^/e-n^raed Billy J. 

Keen, Jr. and acknowledged the above to be his signature 
and that he signed, sealed and delivered the above instru¬ 
ment as his voluntary act and deed, and for the uses and 
purposes therein set forth. 


f 





(Notarial seal) 


Notary Public 
My Commission Expires: 

Sw3d. m-v- 
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STATE OF VIRGINIA ) 

: ss . : 

CITY OF RICHMOND) ) 


On this [&\ day of ( p L i ^ _, 1989, 

appeared before me in person the aboVjs-named Renzer R. 
Ritt, Sr. and acknowledged the above^to be his signature 
and that he signed, sealed and delivered the above instru¬ 
ment as his voluntary act and deed, and for the uses and 
purposes therein set forth. 


(Notarial seal) 





4 


2020052376 


Source: https://www.industrydocuments.ucsf.edu/docs/gtgmOOOO 


2020052376 



-23- 




i 

I 

i 

9 


20J)052377 


DECLARATION AND POWER OF ATTORNEY 

We, Jack C. Wheless, Billy J. Keen, Jr., 
and Renzer R. Ritt, Sr., declare that we are citizens 
of the United States of America, respectively residing 
5 and having post office addresses at 2815 Semmes Avenue, 
Richmond, Virginia 23235; 12911 Blue Stack Court, 
Chesterfield, Virginia 23832; and 1517 Chevelle Drive, 
Richmond, Virginia 23235 that we verily believe our¬ 
selves to be the original, first and joint inventors 
10 of the invention or discovery in: 

TUBE CUTTING AND FORMING APPARATUS 
which is described and claimed in the attached specifi¬ 
cation; 

that we have reviewed and do understand 
15 the content of said specification, including the 

claims, and acknowledge our duty to disclose informa¬ 
tion, of which we are aware, which is material to 
the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1.56(a); 
20 that we do not know and do not believe 

that this invention or discovery was ever known or 
used in the United States of America before our 
invention or discovery thereof, or patented or 
described in any printed publication in any country 
25 before our invention or discovery thereof, or more 

than one year prior to this application; or in public 
use or on sale in the United States of America more 
than one year prior to this application; that this 
invention or discovery has not been patented or made 
30 the subject of an inventor's certificate issued before 
the date of this application in any country foreign 
to the United States of America on an application 
filed by us or our legal representatives or assigns 
more than twelve months prior to this application; 

35 and that no application for patent or inventor's 
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certificate on this invention or discovery has been 
filed in any country foreign to the United States of 
America by us or our legal representatives or assigns; 
and we hereby appoint Arthur I. Palmer, 

5 Jr., Esq., Reg. No. 18,855, James E. Sehardt, Esq., 
Reg. No. 23,033, Charles B. Smith, Esq., Reg. 

No. 16,763, Albert E. Fey, Esq., Reg. No. 19,018, 

W. Edward Bailey, Esq., Reg. No. 30,994, and Eric M. 
Lee, Esq., Reg. No. 30,471 our attorneys, with power 
10 of substitution, and with power of appointment of 
associate attorneys, and of revocation of their 
powers, to prosecute this application and any 
divisions, continuations in whole or in part, renewals 
and reissues of the same, and to transact all busi- 
15 ness in the Patent and Trademark Office connected 
therewith; 

and we request that communications be sent 

to: 

Eric M. Lee 

20 c/o Fish & Neave 

875 Third Avenue 

New York, New York 10022-6250 

and that telephone calls be directed to: 

Eric M. Lee 

25 (212) 715-0600. 

Wherefore, we pray that Letters Patent be 
granted to us for the invention or discovery described 
and claimed in the attached specification and claims, 
and we hereby subscribe our names to the foregoing 
30 specification and claims, declaration, and power of 
attorney. 

We declare, further, that we understand 
the English language and that all statements made 
herein of our own knowledge are true, and that all 
35 statements made on information and belief are believed 
to be true; and, further, that these statements were 
made with the knowledge that willful false statements 
and the like so made are punishable by fine or 
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imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false 
statements may jeopardize the validity of the appli¬ 
cation or any patent issuing thereon. 


5 U (3£L 

J ©ate * 


MgJ_ G\ 

^ACK C. WHELESS ~ 
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